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Scientists normally overcome this problem 
by providing thawed sperm with a short-cut 
to the ovum in the uterus. A fibre optic 
telescope or laparoscope is introduced into 
the body cavity through the abdominal waJI 
to locate the reproductive tract of the ewe, 
and then a pipette is passed through a 
second incision and used to inject semen 
into the uterine horns. This has been 
successful using very small numbers of 
sperm, but has the disadvantage that it 
Artificial insemination using frozen semen 
has become widely used in the sheep 
industry in recent years to extend the use of 
superior sires and build up numbers of new 
breeds. But freezing and thawing of semen 
reduces the sperm's motility or capacity for 
movement, so that reaching and fertilising 
the ovum or egg becomes much more 
difficult. 
By David Windsor, Research Officer, Sheep Industries Branch, 
Great Southern Agricultural Research Institute, Katanning 
Artificial insemination (Al) is used widely in the dairy and beef industries and often performed 
by farmers themselves. By contrast, sheep breeders generally require assistance from vets when 
frozen semen is to be used. However, recent experiments with frozen semen are indicating that 
do-it-yourself Al may soon become a reality. 
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the way through the cervix in about three- 
quarters of the ewes. Even when uterine 
insemination was accomplished, the 
resulting pregnancy rate of 32 per cent was 
still lower than for laparoscopic Al at 48 per 
cent. 
Further experiments during 1993 and 1994 
examined factors controlling cervical 
penetration. Maiden ewes, for example, are 
one class of sheep clearly unsuitable for 
trans-cervical Al. The Merino's vagina is 
usually too narrow to accommodate the 
speculum used to locate the cervix until the 
vagina and cervix have been stretched by 
the passage of a lamb. 
The cervix recovers slowly from this 
stretching, so that GST-AI may become more 
difficult with increased time after lambing. It 
would therefore not be advisable to include 
ewes in a trans-cervical Al program which 
had not lambed the previous year. 
Breeding season advantages 
During the non-breeding season, results 
were improved by using ewes which had 
lambed at least twice. The difference 
between ewes which had borne one or two 
lambs seemed less during the ewes' natural 
breeding season. 
Another advantage of inseminating during 
the breeding season is that cycling ewes 
may be separated for Al at natural oestrus. 
Not only does this save the cost of the 
hormones used for oestrus induction, but 
trans-cervical Al may be easier and 
penetration rates higher in naturally cycling 
than in hormonally-synchronised ewes. 
Cervical penetration in hormone-treated 
ewes was also higher during the breeding 
season than the non-breeding season. Our 
best combination of these treatments 
increased cervical penetration rates to more 
than 80 per cent. This is likely to be high 
enough to allow practical application of the 
technique. 
• 
requires surgical procedures involving a 
high level of technical skill. Legislation in 
Western Australia restricts its use to 
licensed veterinarians. 
In cattle, thawed bull sperm are assisted to 
reach the uterus by passing an AI pipette 
from the cow's vagina through the cervix to 
the uterus - trans-cervical insemination. 
This technique has been used for decades, 
but has proved difficult in sheep because 
the ewe is smaller and has a more complex 
cervical anatomy. 
For sheep, a new technique which has 
aroused interest in Australia and elsewhere 
is the Guelph System for Trans-cervical 
Artificial Insemination (GST-AI) which is a 
combination of new ideas and instruments 
developed at the University of Guelph in 
Ontario, Canada. 
Western Australian work 
Attempts to perform the technique in 
Western Australia on Merino sheep have 
had mixed success. In the first experiments 
at Stan and Carol Dorrnan's property near 
Beverley in January 1993 more than 700 
Merino ewes were inseminated with frozen 
semen from American Suffolk rams using 
either GST-AI, or the more usual 
laparoscopic or cervical Al (where the 
semen is deposited at the opening of the 
cervix). The trans-cervical Al was performed 
by Ms Chris Buschbeck, a researcher from 
Guelph, and the other two procedures by 
experienced operators from the Department 
of Agriculture. 
The pregnancy rate with trans-cervical AI 
was higher than cervical Al, but lower than 
those ewes inseminated by laparoscopy. It 
was only possible to pass the Al pipette all 
• Comparison of methods 
used in laparascopic and 
trans-cervical artificial 
insemination. 
Research Officer David Windsor and assistant Tamesha 
Gardner inseminate a Merino ewe at the Great Southern 
Agricultural Research Institute, Katanning. Within? few 
years farmers may be using the same techniques. 
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Once research into the technical aspects of 
trans-cervical AI is complete, the next 
challenge will be identifying and training 
potential users. If both of these steps are 
successful, do-it-yourself AI for Merino ewes 
could be a reality in the next few years. 
Future developments 
Experiments planned for 1995 will extend 
this research to larger numbers of ewes, and 
test whether the increased cervical 
penetration rates are accompanied by 
greater fertility after insemination with 
frozen semen. If we are successful, trans- 
cervical AI will provide sheep breeders with 
a powerful new tool for genetic 
improvement. 
Trans-cervical AI is unlikely to replace 
laparoscopy for use with expensive semen. 
However, it could permit the expansion of AI 
where semen is cheap, such as the wider use 
of superior rams within studs, where semen 
is swapped, or rams shared between 
breeders. It could also be used to inseminate 
ewes cheaply in a group breeding scheme 
where base flocks are inseminated with 
semen from superior nucleus sires, 
increasing the rates of genetic progress at 
the base. 
Canadian scientists at the University of Guelph, Ontario, have developed 
instruments and techniques to improve the success of trans-cervical AI. 
The ewe is held belly-up in a cradle which presents the reproductive tract in a more 
suitable manner than when restrained 'over the rail' or in a laparoscopy cradle. 
A slotted, tubular speculum is inserted into the vagina and suitable light source used 
to illuminate it. The tissue surrounding the cervical opening is grasped with forceps 
to stabilise the cervix. The forceps are then passed through the slot in the speculum 
to provide a clear working area around the cervical opening. 
A fine stainless steel pipette (rather than the larger plastic pipettes used for 
conventional AI) is introduced into the cervical opening. A gentle probing action is 
then used to locate the cervical 'rings' which block the passage of most instruments. 
Once the pipette has been inserted as far as possible, its plunger is depressed to 
expel the semen and inseminate the ewe. 
The whole process from catching the ewe to her release by experienced operators 
can take less than four minutes. 
The Guelph System for Trans-cervical 
Artificial Insemination (GST-AI) 
